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1020020067351 ^^ 'U^}: 2003/9/5 

^1--^^^^ ^L^tVcf. -^1--^^^^ ^^7] ^>-^^^ >^l-^oll *>^^^* *J=*> 

^ ^(tip)# 7]-^r:f. o] 7]<^±^}S\ ^]2:«o>^^ ^>-¥-^^* ^*>^ '^dlH* 

^^^^ ^"^l ^^^^-^S.>«| ^>-f-^^# ^*>^ 7Mfe ^^^^ 

-i: ^^^t!r4. ^^^^^ ^:^]7} >a-^^^# ^ 

*><^ ^d^^ ^ 

S. 6 
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1020020067351 #^ ^^>: 2003/9/5 

7l^^;^> ^ ZL {PHASE CHANGEABLE MEMORY DEVICE AND METHOD 

OF FABRICATING THE SAME} 

£ 2fe 7l«2^^;^>^ 7l<y ^ ^71-^2]-^ ^^^^>7l ^t!: ^eflH^m-. 

£ 4 ^ £ 5^ Z^-2q- ^2flo:| .^^^ 71^^>^>21 cf;^^ ^^*>7l ^tb 

£ 11^ ^ ^12 -^Alo^loi] 4^ >^^:g. 7l^iL;^>S] 

£ 12 S. 14^ ^ ^12 -a^l*^!*^! 7l^dt:^>^ 

£ 15 ^ 3£ 16^ ^ ^^21 ^^«>7i s^i-^^m. 
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1020020067351 #^ <U^}: 2003/9/5 

o)lo]B^-#oi ^^cf. oia]^ til?]^^^ i^lS.e|4i/^>-i-^ 

TflolH ^^(stacked gate structure)* l-Hfl^ 7]^ ^S. ^ll^s^>Jl 

Tfl^lB -H-^^l^( inter-gate dielectric layer) ^ ^HtIIoI:^ 

^^^Cf. rc)-Hl-A-1, >a-7l #2114^ 7l^ ^^S] ^51^^ ^ HSU^ S:#^ ^>a-Al 
7l7l ^^ll^i^ ^7l tl ^<0:5l-n]-o^ ^^o] 7][^S\0]C>} ^oj ^S.^ u]^ol 

^7l l-£fl4=l i^lS.Hldli;^># cflAioi] Afls^ al#|^A^ 7l^4i^>l-, <^mtfl ^g" 
7l^:d^;^>*ol ^e<=>ll H> $ii=f. 

£ 1^ ^oM 7l<2i^;^l-al c3-o^ i4Bl.vfl ^71-sl^iolcf. 

£ 1* %SS>^, ^>7l 7]'^ 3r>l4o| <^X]]^ :E^xl>iEi(TA) ^ 

7>^;5l«J-^l(C)S ^^^€^1-. ^7] 7>^^-l*J-^l(C)^ ^^^^^ 
^ ZL^ /^}o]6\] 711^11^ l-^^(phase changeable material layer)^ 

€4. 7>^^nM](C)^ -a-^^^^ #5llo]B ^^(PL)5!)- ^^^cl-. a 
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1020020067351 ^^ 'U^}- 2003/9/5 

<^^az|- o]^^(spaced apart) ^^fl^ ^7] ^ ^l-y] ^ 

Be1-'?l(BL)ofl ^^^4. ^^«r 7]^ ^7}^S.^ 

9] ^7}s\^^s>^ -R-^V^m. ^e^M-. ^7l 1-^^^ ^^^^ ^7] v]^ ^ 

cHl ^fl^Sl^ ^^^1^^ ^^^4 CfHCf. ^7] 1-^^^ 

27fl2^ ^l-Efl(two stable states)!- 

. <15> :£ 2fe ^7] 7]^ ^ iilT^Al^l^ tij-i^^ ^^^1-71 ^ 

^ HHflHolcf. 0^7lA-1, 7>S.^^ ^l^(T)^ M]S.^-& ^7] 1- 

^^Hl 7>«fl;^l^ ^£(TMP)«- M-B^-^cf. 
<i6> £ 21- ^Ssr>ig, .^V7l -a-^^ 1-^^^ -g-§-^-£(melting temperature; 

Tm)ii4 ^£<HlAi 7l:?l:(first duration; 11)^9}: 7}<^^ ^ci^ ^z^-^l^l 
^, w]^^ ^Efl (amorphous state)S. ^%t!:^(l). 

tiVsVo^, ^V7l 1-^^^ ^7] -§-g-^£(Tm)iii=|- ^Jl ^^s]-^S. 

(crystallization temperature; Tc)&^ ^S.<^l^i ^^7] 7l^(Tl)lii:^ 
^ ^12 7l:?l:(second duration; T2)-i^<?> 7>1t!: ^"^l ^^^1^1^, ^7] # 
^n^^ ^^^^Efl (crystalline state)S. ^tbi=f(2). <^7lA-l, til:^;g 
^^^^ ^^^^ ^]7i\^^^ >^i-Efli: ^v^^ ^4 

. gi7l s.:£oilAi ^7l *^><:«^ ^^1- 7^:^] 

(detect ion) 
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1020020067351 #^ <a^>: 2003/9/5 

(discriminate)^ ^ ^c]-. ^1-7] Mr^^^S.^ A]^'^}^(Ge) , 

(tellurium;Te) ^ iEltil^(stibiuni;Sb)* ^-^*>^ ^^#^(compound 
material layer; ^]^- 'GTSe^-' o] e^- i^)ol ^e) Af^^rl-. 

<17> ^^^l7l7l ^^Vc^ ^^5)- ^V^^^^ A>olo^ 

^(contact area)!- #<5l7] IJ-'^^I Dl^mg^ajj: 6, 117, 720 J: '-^^i^ 

^^^«J-'^'(U.S. Patent No. 6,117.720 ' METHOD OF 
MAKING AN INTEGRATED CIRCUIT ELECTRODE HAVING A REDUCED CONTACT AREA')<^1 7)] 

<i8> £ 3^ ^Eflo^ 7l^^;^>» q-Bl-^ ^^£c>lii|-. 

<19> ^2flo] 7)0^^;,,].- al-S^l 714^: ^^^^ *>-^^^(10)3l-, ^7] 

^V^^^dO) ^Hl #^^'a^(12)# 5L^tbcf. ^7] tfloii 

*>^^^( 10)31- ^7l^o.^ #e.^ii(14)7> ^^l3r>Jl, 

(14) >^2l ^7] iH^fi] #^ofl >iJJ|lolA^(16)7> ^^^SlJl, ^7] >i5|)olAi(16)S 

#fil^>o^^ <:g^cHl -^-71 Ss1^(l4)ofl ^^^(contact portion; 18)7> ^ 

^IW. ^1-71 €-^^(18)^ -^o^^«:l-^S S^^lS ^ ^cf. 

^71 S^«.(18)7> -a-^^l-^ol^^^^yl f':L>^^^(12) ^ ^7] 3.^^(lS) ^ 
'=>\] -^--^^^(20)01 Hfl:^l£lJl, ^7] ^^«-(i8)7> iE^^lolig. ^7] ^^^(18) 

<20> 4 ^ j£ 5^ Z^z^- ^Hflo^ 7l<>^^;^>S^ ^^^>7l 
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1020020067351 #^ 'U^}- 2003/9/5 

<2i> £ 4^ ^^^a8a)7} ^^W^^ ^^S^^. ^>^^^(10)<^1 

^^(18a) xfl-Hl^^i ^^^J-^l ^t!: ^^7> ^^^t:f. H 

alM-, -^71 l-slzL(l4)^ 'i^S^*^! ^7] s^«-(i8a)5il- ^t}^ ^^7] ^ 

5llol^i(16)^ ^£71- ^7] Bfl^<Hl ^V7l ^^-?-(18a)^ 7>^;^>5^ ^ >a-7l 

(14)4 ^*>^ ^:£7> ^o>^ o^j:^, ZL ^4. >S-^2|-Bi-ol wl:^^ 

^€r*>S^ ^. ^7l ^^^(18a)^ 7>^^>el7> wl^^o] ^o> 

<22> £ 5^ ^^a-(18b)7> £^^^l<a ^^^^n^^. ^7] €-^^(18b) ^Hl 4^ 

3i|l^(20)ol ^>^J^t:f. :£ 4«>11a-1 ^s)- ii>^7HS., >^7l *>^^^ 

(10)<^1 ^7H>ia, ^7l 311^(20)51 ^7] €-^^(18b)4 

^^y} ^1 ^■f'^ls. €-^-^(i8b)4 ^ ^^71 

^^-^(I8b)s] 7>^;^>&lsq- ^#^>^ *=g^sl <^o] ^^o.^ ^£Sl<H ^^7> 1: 
<23> ii)-e}-A-l, ^sfl7l#oil ^v^:e:^o^ ^i-^fl* ^^^V^fl ^^^l7l7] 

<24> ^ ^i^ol ol^-ji^^l- 7l^^ 4^1^, ^ol-^* ^^V^ J:^* fe^l7l ^ 
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1020020067351 ^^ ^^>: 2003/9/5 

(tip)ol ^^^^ 7]^4i>^m >^l^^t^. 7l^dlixc>^. 

wViE^l 7]:^ >S-<H1 ^^^^ *>-¥-^^^. ^71 ^V-^^^ >a-<^l ^^i^ 

^^^] ^>^^^^ *j=*>^ ^(tip)^ 7V^4. 

^ ^ Bfl( aspect )ofl><-i, 7l^iJi^>^ ^S^l 7l:^ofl 

(hollow region)^ 7>^cf. -^-71 f-^^^!^ -^7] ^S.<^^^ ^fl-r-^ 
^•Br ^71 ^V-^^^ >^Y<^1 ^71 §1-^^^^ ^(tip)^ 7]-;?lrf. 

^ ^'^S^ Cf^ <y^Bfl61lA^, 7lo^^^].^ 71^0^1 ^^^^ 

^1-71 *>-¥-^^^ ^£^1 7]^ ^ofl ^A^5)J1, -^-71 ^V^^^ ^ 

ufl^^ ^^^^>^ #^^<a^* i^tl-Cf. ^7] i^l^'^l ^no]A^ 

n^^] ^^^^nf. >S-7] i3jflolAi 3xfl^^ >^7l ^}^:^^ >a-<^l «-S.<^^ (hollow 
region)* 7}^r]-. >^7] ifloll ^7] ^j-^-^^sf ^^V^ ^^^2fl€<^l ^ 

^^^JL, ^7] itflli -'^ofl ^^^^O] Hfl^l^Cf. ^7] ^V^;^^^ ^7l # 

^>^^^ ^^1 ^^-i- 7>^lJL. ^7] *>-^^^ >a-^ofl >^7l *>^:5i^* *J=*>^ 
^(tip)* 7]-^Cf. 
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1020020067351 %■^ ^^>: 2003/9/5 

(tip)o] ^AJ^ ^^^^^ 7l<2idl^}Sl ^l^tb^f. o] 

71 ^>-^^^ ^Hl ^1-71 #^^<a^^<^l ^^J^>^ ^^^^>J1, ^^7] 

-^^^^ i^#Ai7i^ ^s-'^g^^ ^^^t!-^. ^7] ^ >a-7l i 

no]A-] aV:£^l 71:^ ^Hl >a-7l ^S'^^oll >a-7l ^V-f-^^^ ^^1-^ 

^^^^^ ^^^*>^. ^7] ^Hl ^^^tl:i=f. 

^ -^71 ^>^1^ J4)B]^§H ^7l *>^:S^ ^V^lS. 

^J-^^S, ^ ^S.^]] 7]^ ^l-ofl 5:>^^^^ ^^^^>J1, ^7] 

.^ofl #;?>^o|B^-^ ^^^*>^ i^tbcf. ^71 

^^■71 ^no]A^ ^7] §>^^^^ ii#^l7l^ l-S.'^^* 3k^^ 

^7] ^s<^^ ^Ji\o\] >a-7i ^v^^^oii ^*>ji ^7] ^^6\] 
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1020020067351 %^ 2003/9/5 

-g-o] ^^^^l-Jl ^^^^ ^ ^2:1 37 ^<^7]-d\]7\] ^ ^tgal ApJ-o] 

^ *>7l ^tfl ;^l^s1ol^l^ ^oM. S^l-'^l Si'^A^, # ^ 

1:^ ^^^^^ 7l^>7l ^'^l^. SEtb. i=f^ ^ SE 

^ 71:^ '^V-oll ojcfjl <>1^£1<H^1^ ^-f<Hl ^ 7l^ ^ol] 2]^ 

^ 9X7]^ ^# >^H<H1 »13^ #01 7fl;cil^ ^£ o;ti:f. i:^^^^ 

7l^ ^oll ^>-¥-^^(52)^ if-tb^. ^7l €r>^^^(52)>g: 

iE^s^ c^<^d\] €-^#si:3.(50)5!^- ^7l^o.^ 

^sl, 7l^^^>^ ^l-^^^(52)^ B^^l^Bl^ <^'^<H1 ^ 

^ ^7la^ ^e^zL ^Efli- 7M ^S. SX^. ^7] *>^^^(52)^ b)-o] 

^Sl-^(TiN), BfojB}^ '^r^Pl^ ^Sl-^(TiAlN), Bj-ojEl-^ ^^^^ ^sl-^ 
(TiSiN), ^l-l- ^^nl^ ^2l-^(TaAlN), SE^ ^^€r ^2l-B]-(TaSiN)^ 

^^^^^ ^<^1 a>^2}*>T:f. ^7] *>-^^^(52)^ 5L^*>^ ^^^] 7]^^ ^6\] 
^^*a^-(56)ol ^>^^^cf. ^^>^o^n^(56)^ ^7] ^]-^^^(52) 

% ^^(58)# ^^dW. ^7l #^V^<aB^-(56)azf *}^^^(52) A> 

ojofl ^z]-x-1^1n^.(54)ol d 7fl;cll^ ^ ^cf. ^7] §^#5] ^^(58)oil ^jbHoIa^ 
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1020020067351 %■^ <U^}: 2003/9/5 

3fl^(60s)ol ^^^^cf. ^7] :i^no]A^ ^^(61)^ ^7] ^SJflolA^ 

^^(60s)^ ^«^oHl ^^<^^(59)* %-^^<^^(56) ^Hl ^>^1 

S. ^a-^^sfl^ (phase changeable pattern; 62) ^ ^-?-^^(64)ol wfl^m 

4. 3fl^(62)^ >^7l l-^<^^(59)^ ^^<^ ^7] *>^^^(52)3i|- 

^7]^o_s. ^7] sfl^(52)^ ^7] n^^^ ^^(6i)^ 

^3L^*>711 ^^^3^171 nfl^<Hl ^7] *>-f-^q-(52) ^^<^1A-1 >a-7] ^V^:?!^ 
(52)^ *^^>^ ^H(65)l- 7>^cf. >a-7l iaB(65)^ -^-71 'a-^^^(64)-^S. 
^4. ^iJf^-^^, -^oM ^^^^(64)^ ^7] ^l-^^^(52)^ ^^V^ ^(T)^ 7} 

^7] >a-¥-^^(64)^ Hl-o]Ef^ ^^^KTiN). BfolBl-^ ^^^1^ ^si-sv 
(TiAlN), Bl-olEl--^ ^E^s ^5)-n^(TiSiN). "^^T^l^ ^5|-^(TaAlN) . J£^ 

^e]^ ^5|-^HTaSiN)^ ^^^sl^ ^o] M}.^^^}v].,^7] -^^^^(64) 
<H1 ^>:E.p]->i3 s|1^(66)ol c-l $X^. ^1-7] 2fl^(62) ^ ^7] 

^-^^^(64)^ i^*>^ 7l^ ^c]] ^V-^^:?>^o^^-(70)<:>l ^^^^4. 

n. ^^7] ^^^#^^<^^-(70)4 ^^7] n^oji ^^(63) ^}o]o\] i^Bi- 

(shield layer; 68)0] 7^7]]^ ^ ^j^cf. ^7] ti^^(68)^ ^7] sxfl^ 
(62)^ ^^j^i^Xdegradation)^ l3-^l*>7l ^*>oi A>-g-£)ji, -^el^^Amo] ee). 
ol-^(silicon oxynitride)^ ^^^s)^ ^o] a>^a)^>t%. ^7] 
(70) ^Hl ^1-71 ^>-¥-^^(64)3l- ^7l^o.s ^^^q-(PL)ol 

£. 7 ifl^l S. 10^ ^ ;^ll ^Ajo^joil rcj-e ^v^^ 7]<^±7.}^ 
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1020020067351 m■^ "^^V: 2003/9/5 

£ 7^ %2^^^. ^£^1 ^c>\] ^>^^^(52)^ ^^Jtbcf. ^V^^ 

■^(52)^ ^<^o\] 1-eiZL ^Efll- 7]-^ ^£ 

^Jl, S./.]^ ^jzj- ;y-ol, o^>Hli cg^ofl = 

(50) ^Hl ^^^^ ^^^-^(planar electrode; 52)*^ ^S. 9X^. ^7] ^}^^^ 

(52)^ EfolEl-^ €5l-^-(TiN), Bl-ojEf^ ^^^1%- ^^^(TiAlN). BfojE].^ 

^ ^^^(TiSiN). ^1:1- ^^^(TaAlN), ^l-f- ^sl^: ^^^u^ 

(TaSiN)^ ^<^1 «>^^*>^-. ^7] §>^^^(52)^ X^«>^ ^£^1 7] 

* ^oH] ^^^<S^^(56)* f^^^<?l^(56)^ ^^^^>7l ^o\] ^7] 

£ 8^ %l-S*>^, ^7] #^^<?!^(56)^ 3llEl^*><^ ^7] «>^^^(52) ^ 
"HI ^7l #^V^^^(56)-^^ ol^Pl^ #^(58)* 7}^]^ e^*^ ^^^tl:^-. ^ 

(56)^ 3llBl^^l-jl ^71 ^z^-;^i^l^i-(54)* ^^-^l *>^^^(52) 

s- 9» ^3L*>^, ^7] ^^no]A^ ^<a^(6o)* ^7] ^^ 

*^ ^^(58)^11 ^3^1101^-1 3|lll(60s)* ^^^tbcf. ^7] >i5flolAi 3XflEi(60s)^ # 
^(61)^ ^7] *l-^^^(52)ol ^S.<^'^(59)* ^7] ^^illolAi 

3fl€(60s)ol 7]^ >^ol] -a-^*^* ^X^s:>7ll ^^-71 ^ 

^^^^ ^>^^^(52)2l >a-^oil >^V7l *J:^V^ ^H(sink; 65)7> 
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1020020067351 #^ -U^}: 2003/9/5 

^oHl ^^^W. ZL ^4, ^1-71 t^Bi-^ ^7] ^H(65)» ^fl^^l -^1- 

7] *>^^^(52)# *j=*>^ ^(tip: T)* 7}^]?\] ^t^. ^7] JE^^^ H^-olBl-^ 

(TiSiN), li:!:!- <y:^nl^ ^5|-^(TaAlN), ^e^^ ^sl-^daSiN)^ 

^. 

xl-^lS ^^i^^]-'^ ^^7] ^>-^^^(52) ^^o\] ^f^^ ^^^^ 3111^ 

(62), ^^^^(64) ^ ^V^i^V^H 211^(66)* ^7] ^^^^ 2fl€(62) 

^ #^^'^^(56) ^Hl ^^(63)# 7>^cf. 

£ 10* #2:s^>^. nm62) ^ ^7l >^-¥-^^(64)ol 

7]^ >a-7l 3fl^(64)Sl s.A^pc-l^>» «j-^l^>7l ^t!: JS-JL^shield 

layer; 68)» ^^^^>Jl, ^7] ^^^(68) ^^fl ^-^#:?1:^«?!^(70)* 

. ^7l ^^f^^^-^l^CTO)^ ^I'gSl-el-^inV^sl-si-CHDP Oxide) ^ PETEOS^^-^* 

^^7l -^^#^^^^-(70), >^7l ii:£^-(68) ^ >a-7l ^l-:^p>>i35ll 
€(66)* ^^s^H ^1-^^^(64)011 ^^(£ 6^ PL)* ^ 
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1020020067351 #^ ^;^>: 2003/9/5 

* 3l)^(62b)^ JL^^c^-. aVs^l ^^^^ *>^^^(52)5i)-, >^7l 

^>^^i^(52) <^^;^-1;^le^(54)ui}-, f^^^'S^Cse) ^ -^71 #:lV^<^ 

B]-(56)^S ol^ol^ ^^(58)^ ^v- s^^ui)., >a-7l #^(58)<^1 
:g ^3E|lol>| 3ifl^(60s)* ^fe ^ll -S^^a^Vc]-. ^7] ^J^o] 

^i-o] ^fl^^^ ^1-^^ 4^ (62b)* 3rllEl(62b)^ ^^^] 

^71 *>^^q-(52)* ^H(65)# i^t!-t:f. '^"71 3i||^(62b) ^^-^l 

^^-^^^(64a)<^l tifl^l5]:il, ^7l >a-^^^(64a)^ ^7] €H(65)<^1 -^-71 ^>-f-^ 
■^(52)* ^(T)* ^1-71 ^^^^(64a)^ ^7] #:?]:^^^H56) ^l- 

oil ^^(67)* 7V^i:f. 

£ 12 ifl^l £ 14^ ^ ;^112 ^A]<^16)] 14= 7l^i:;^>2l 

sq- i^m7>^lS.. «V£^1 71 J& ^tHl ^^#e^ZL(50) n ^l-^^^(52)^ ^^^*>3l. 
^V^^^(52)ol ^^i^ -^ofl ^zl-^-l;:<lBl-(54) ^ #:?1:^«?!^(56)* ^ 

^^^^^(56)* ^ei^^H ^y] ^l-^^^(52) ^j-<Hl ^7] ^7^^ 

#^(58)o]l :±i5?ll<>l^-l5fl^(60s)* ^^^^1-^ i^^cf. ^7] 3lfl^ 
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1020020067351 ^;^]-: 2003/9/5 

(60s)^ ^71 ^>-^^^(52)# ^S<^^(59)* tt^tbcf. ^7] 

^^lojAi s|]^(60s)ol ^^i^ 7]^ ^c]] ^l-^^^(62a)* ^^^W. ^^-^l 
*^(62a)^ ^^7] *>^^^(52) ^B(65)7> ^^^i ^ 

c-le^-S ^71 ^H(65)2l *>-^oi -y:^* u-^ ^ ^Jc}-. 

£ 13* #S*>iS. ^71 >a-^^^(62a)* 7]:^]^ '^^}^:^^ A>-g-^> 

<^^}^}<^ ^7] f^^^<?^^(56)^ ^-^-'S^ >a-7l ^S<^^(59) tfl 

^K^^ ^^^^ 3(j^(62b)* 3i}]^(62b)^ 

(65)^ ^71 s|-«)-^7Mla^ ^T^>^^oi]A-1 .^1^1-^ ^ ^-^14. ^ *>^^ ^ 
7l 2|l^(62b) ^oil 

£ 141- ^3^^}^, ^7] n^<ie2h)^] 7]^ ^Hl ^ 

^^^tbi^. ^7l ^^^^(64a)^ ^7l f^:?l:^^^(56) ^ofl ^^(67)^ 7>:5lcf. 
>bl-7l >^ofl c-1 ^^^f-o.^>i*l, ^71 >a-¥-^^(64a) ^>^<^1 

*>:Bri>>i3. sfl€ (66)01 ^^^m ^£ ^cf. 

^l^^fl^i. >S-^^^(64a)ol ^^^^ 7)^ ^ofl ^^#:?>^<?!^(£ 11^ 

82)^ ^^^s:>ji, ^7] ^^%^^^<i^^(S. 11^ 82)* ^^*V^ #eflolH 
11^ 84)* ^ 116\] ^X\^ 7l^i5::X>» ^ o^tq-. 

^ ^12 ^^l<^HlAi^ 3^^(62b)ol ^7l ^S<^^(59) ifl<Hl 
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1020020067351 #^ "^7.}: 2003/9/5 

^o] ^ ^^<^1 ^^^^ 7]'^±7^^ ^}^^^, 

3fl^ ^ ^^^^^ 3L^*>J1, ^7] >a-^^^^ ^7] S}^^^^ ^^7} 

£ 15 ^ £ 16^ ^ ^^^S^ jL2)-# ^tgs^>7l ^tl: :£^*<^lt^. 

^7] ^(T)^ ^Sfl ^^£|o1 >^7l 2r>«-^^(BE) ^^^^o.^ ^ = ^ 
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